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SPECIFICATION 
[1] Title of Invention: ELECTRIC STATER 
[2] CLAIM 

[Claim l] A motor starter comprising: (l) an output rotating shaft driven 
corresponding to the rotation of an armature,' (2) an overrunning clutch 
mechanism slidably engaged to the output rotation shaft comprising (A) a 
spline tube having a spline teeth formed in the inner face thereof, which is 
engaged with a helical spline formed on the output rotation shaft and (B) a 
pinion moving tube having a pinion for driving an engine," (3) a blocking 
member which is placed to at least a part of the teeth groove of the helical 
spline formed in the output rotation shaft and which regulates the forward 
movement beyond the given position of the spline tube! and (4) a stopping 
apparatus which is placed on the front end of the pinion moving tube and 
projects into the inside of the pinion moving tube and abuts to the end face 
of the output rotation shaft at the time of backward movement of the pinion 
moving tube to regulate backward movement beyond the given position of 
the pinion moving tube." 

[Claim 2]A motor starter described in Claim 1, wherein said stopper 
apparatus comprises a stopper bolt which is engaged with a screw hole 
formed in the center of the front of the pinion moving tube. 

[Claim 3] A motor starter described in Claim 1, wherein said stopper 
apparatus comprises a split pin which is inserted into a penetration formed 
in the center of the front of the pinion moving tube to be engaged and held. 

[Claim 4] A motor starter described in Claim 2, wherein said stopper 
apparatus further comprises an adjusting washer for adjusting the quantity 
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of projection of the stopper bolt in the pinion moving tube when the stopper 
apparatus has been engaged with the screw hole. 

[3] From line 19 page 2 to line 17, page 6 
[Prior Art] 

A an electric starter of a prior art comprises,' a sleeve (spline tube 7), a 
pinion (pinion moving tube 8), and a disengageable coupling device 
comprising a flywheel (overrunning clutch 6), interposed operatively 
between the sleeve and the pinion, the sleeve and a rotatable shaft (output 
rotation shaft 3) having splines (spline teeth 7a,' helical spline 4) which 
cooperate with each other, wherein said shaft includes a first abutment 
(Otype washer 10) at the rear and a second abutment( blocking part 4c) at 
the front, with said abutments being located along the shaft to define the 
course of slide movement of the actuating head between a rest position and 
a working position of the pinion, the said rear first abutment comprising 
said stop ring, which is elastic and which is inserted in an annular 
positioning groove in the shaft. In such an electric starter as described above, 
stop at a rear stopping position at the time of sliding of the overrunning 
clutch mechanism 5 has been performed by Otype washer 10 placed on the 
output rotation shaft 3. Since, however, a coil 2b is projected to both ends of 
the core 2a of the armature 2, Otype washer 10 can not be placed axially 
near the core from the projecting end of the coil 2b. This is because that the 
ctype washer 10 can not be attached inside the projecting end of the coil 2b. 
Therefore, the length of the inside projected from the coil 2b in the output 
rotation shaft 3 becomes completely a dead-space to cause the whole length 
of the electric starter." 

[4] Brief Explanation of Drawings 

Fig. 1 is a fragmentary cross sectional view showing an electrical starter of 
an example of this invention. 

Fig. 2 is a fragmentary cross sectional view of a pinion moving tube of an 
electrical starter of another example of this invention. 
Fig. 3 is a cross section of another stopper apparatus of an electrical starter 
of another example of this invention. 

Fig. 4 is a fragmentary cross sectional view showing an electrical starter of a 
prior art. 
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Fig.5 is a front view showing a helical spline formed in an output shaft of an 
electrical starter of a prior art shown in Fig. 4. 

[5] Explanation of reference numerals 

l: Direct Current electric motor 

2' armature 

3: rotational shaft 

3a: step 

4: helical spline 

4a: spline teeth 

4b: teeth groove 

4c: blocking member] 

6 : overrunning clutch 

6a: clutch outer 

6b: clutch inner 

7: spline tube 

7a: spline teeth 

8: pinion moving tube 

8a: pinion 

9! relief portion 

10: washer 

11: shift lever 

12: electric magnetic apparatus 

13: sleeve bearing 

14: bearing 

15: front bracket 

20: starter motor 

21: output rotational shaft 

22: step 

23: overrunning clutch mechanism 

24: pinion moving tube 

24a: pinion 

25: counter screw 

26: bolt 

27: washer 

28: spring fastener 
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